The collinear group SU(6)w enables us to discuss vertices, form factors and other collinear processes in an SU(6)-theory which is consistent with relativistic invariance.
I. INTRODUCTION
It has been pointed out that the difficulties encountered in formulating a relativistic version of the static1 SU(6) theory can be avoided, for various sets of processes, by applying the approximate U(6) @ U(6) symmetry to particles at rest2 and its appropriate subgroups to collinear and coplanar processes.
In particular, the collinear group SU(6)w3' 4 which commutes with the Lorentz transformations in the z direction (and with the Dirac Hamiltonian for a free particle moving in that direction) enables us to discuss three-particle vertices, form-factors3 and processes such as two-body decays and forward and backward scattering. 495
The difference between the "old'! SU(6) classification of mesons and baryons' and their SU(6)w classification 4 stems from the different relative phases of the "ordinary S-spin" and the "W-spin" raising and lowering operators for quarks and antiquarks. 4 In order to classify particles according to SU(6)w or W2)w, it is sufficient to define the W-spin operators for states having zero momentum, as the classification remains unchanged when the particles are moving with an arbitrary momentum in the z-direction. The W-spin operators for quarks and antiquarks at rest are defined as follows: 4
For quarks : w'; = s+. w-= s-. w; zz sz 4 q''
. q
For antiquarks: Wf_ = -S+* WI = -Sq; W"_ = Si 4 @' q . q (2) Clearly, for any system which includes only quarks or only antiquarks we find: w'2 = z2. This simple relation does not hold, however, for systems -+2 containing both quarks and antiquarks.
Moreover, S does not necessarily -2-commute with G2 and an eigenstate of z2 may be described, in general, as a linear combination of eigenstates of z2 having different total ordinary spins.
It is our purpose in this paper to discuss the general problem of calculating the W-spin properties of an arbitrary spin state, and to present explicit formulae for the general W++S transformation matrices.
Our discussion is based on the assumption that all the involved spin states are constructed from basic spin i objects which may or may not be identified as physical particles (quarks and antiquarks). All we really need is the assumption that the spins S and S-,satisfying Eqs. (1) and (2)) respectively, are well defined6 for all our states. In a simple quark model S 4 is the total spin of the quarks and Sq is the total spin of the antiquarks. However, our arguments do not depend on the existence of quarks. They can be applied to any one of the following situations: a) All states are classified at rest into the representations of the non-chiral U(6) ,%J U(6). (For spin purposes, U(2) J,xy U(2) is, of course, sufficient.) It is then automatically guaranteed that the particles are described by known linear combinations of eigenstates of x2 q and 3; where S q is the spin associated with the first U(6) [ or U(2)] group and Ss is associated with the second. Notice that in this case we do not assume anything about the existence of quarks (although we may still use them as a convenient mathematical tool).
b) Particle states are classified according to a symmetry group which includes the non-chiral U(6) 5? U(6) as a subgroup. In this case S and Ss are, again, 4 defined as the spins associated with the two U(6) groups. However, these spins are not necessarily identical to the total spins of the quarks and antiquarks, respectively.
Sq and Sq are now redefined as the total spins of the positive parity and negative parity basic spinors, respectively. 7 In a (compact) U (12) -3-or a (non-compact) U(6,6) scheme8 in which both positive parity quarks and negative parity pseudoquarks are proposed, (at least as mathematical entities)
Sq will be the total spin of all quarks and antipseudoquarks whereas S-is the q total spin of all antiquarks and pseudoquarks.
c) The W-spin can be defined for any system of physical quarks even without a U(6) $? U(6) classification.
This can be done for any particle which is constructed from S-wave quarks and antiquarks (and, possibly, pseudoquarks and antipseudoquarks), provided that the total number of basic particles in the system is well defined (e.g., a given particle is a three-quark object with no additional quark-antiquark pairs). The material of the paper is organized as follows. In Section II we discuss the SU(2) (2 SU(2) algebra which includes both the W-spin and the S-spin operators, and we present explicit formulae for the W-S transformations.
Some properties of the transformation coefficients are discussed in Section III, while in Section IV we generalize our procedure to some bigger groups. Finally, in Section V, the transition coefficients between SU(6)W and SU(6)s are calculated.
II. W SPIN FOR ANY SPIN
Consider a particle state having well-defined values of S and S-and a totalspin S, and denote the z-components of these spins by M '-4' Mq and My respectively.
We know that:
WZ=SZ=~=~q+~-. cl From Eqs. (1) and (2) we obtain:
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The six operators S' S-Sz S' S-Si form an SU(2) 3 SU(2) algebra, 10 q' q' 4' S' cl' the generators of which may be also chosen as S", S-, W", W-, R = Mq-"-q and M = Mqt Mq = Wz=Sz.
Using the well-known properties of SU (2) and SU(2) @ SU(2)11 [which are locally isomorphic to SO(3) and SO (4), respectively]
we can calculate the explicit formula for applying the lowering operator W-to a spin state 1 S, M > . Defining
we obtain the following expression: 12
In order to express the eigenstates of z2 in terms of the S-spin states, the following procedure may be used. 
The transformation between the sets of operators II and III can n LOW be easily 
IV. THE GENERALIZED W-SPIN
The SU(2) @? SU(2) analysis of W-spin and S-spin can be generalized to any algebra of the form G ,%; G. We denote the generators of the two commuting G -10 -algebras by gi, gi' and assume that they satisfy the usual commutation relations:
The "diagonal" subalgebra GD is then defined by: gD = g;+ gr' .
Clearly:
We can now divide the operators of G into two sets:
such that: (1) K is a subalgebra of G, (2) the operators in P transform like one or more irreducible representations of K and (3) the commutator of any two operators in P belongs to K. We may then define: 
-12 -
The other five generators transform like a K = 2 tensor:
We can now start from SU(3) @ SU(3) and define:
The operators K. y, Qy form an SU(3) algebra.
Another W-type SU(3) which may have physical application can be constructed by identifying the subalgebra K with the isospin-hypercharge U(2) or with the U-spin-electric charge U(2). In the framework of the coplanar SU(3) 6-J su(3)2* l6 we can construct in this way an SU (3) subalgebra whose generators are:
wxl+, wxl-, IZ, wxv+, wxv-, II", u-, Y .
Under this subalgebra the Wx = 0 states of P+,*, P -form an SU( 2) triplet 17 which can be used for calculating coplanar processes. 
Namely the S = 0, SU( 6)s-singlet is a W = 1 state in the 35 of SU( 6)w and the S = 1 state of the 35 of SU (6)s is a W = 0 SU(6)w singlet.
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